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CROSS-REFERENCE TO RELATED APPLICATION 

The present disclosure claims the benefit of and priority to U.S. Provisional 
Application Serial No. 60/429,049 filed on November 22, 2002, the entire contents of 
which are incorporated herein by reference. 
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BACKGROUND 

1. Technical Field 

The present disclosure relates to surgical instrument introduction systems and 
methods of use and, more particularly, to introduction systems utilizing radially 
1 5 expandable sheaths and which enable a relatively large access area through a relatively 
small incision and methods of using the same. 

2. Background of Related Art 

Surgical staplers for applying an annular array of staples to tissue are well known 
20 in the art. These staplers typically include a stapling assembly provided at a distal end. 
The stapling assembly generally includes an array of staples, an anvil and structure for 
expelling the staples against the anvil. The anvil includes a corresponding array of 
bucket-shaped members against which the staples are formed. 



Swgical staplers for applying an annular array of staples are well known in gastric 
and esophageal surgery. These staplers are used to form anastomosis in an end-to-end, 
end-to-side or side-to-side manner. One such instrument is the Premium Plus CEEA 
surgical stapler, manufactured and sold by Autosuture, a division of United States 
5 Surgical Corporation, Norwalk, Conn. In use, the instrument is positioned within the 
lumen of an organ such as the stomach, esophagus or intestine in order to perform an 
anastomosis. The tissue is positioned between the anvil and the cartridge having the 
staples. The tissue is then tied off, for example, by a purse string suture. Thereafter, the 
anvil member is advanced toward the cartridge by rotation of a rotatable knob or wing 

1 0 nut assembly at the proximal end of the instrument. When proper approximation is 

achieved, the staples are expelled from the cartridge. A circular knife typically follows 
the formation of the staples to excise unwanted tissue at the anastomosis site. The 
instrument is then removed from the lumen of the organ. 

The recent interest in laparoscopic surgical procedures is attributed to the reduced 

1 5 recovery time and pain associated with utilizing a smaller incision to gain entry into the 
body. Mechanical devices particularly adapted for use in a laparoscopic environment, in 
which the abdomen is inflated with insufflation gas to provide working space for the 
surgeon, have been developed. For example, U.S. Pat. Nos. 5,084,057 and 5,100,420 to 
Green, et al., the entire contents of which are incorporated herein by reference, describe 

20 an endoscopic multiple clip applier which enabled the surgical commimity to fiiUy realize 
the potential of endoscopic cholycystectomy. The Green '057 and '420 patents describe, 
inter alia, gaseous seal means for obstructing and/or restricting the passage of gas from 
the insufflated body cavity out through the surgical instrument itself. 
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In commonly assigned U.S. Patent 5,454,825 to Van Leeuwen et al., ttie entire 
contents of which is herein incorporated by reference, there is disclosed a circular 
anastomosis device having at least one seal for preventing the flow of gas through the 
instrument during surgical procedures. 
5 While providing a sealing system within a circular anastomosis instrument is 

recognized in the art, the need exists for a sealing system which effectively provides a 
seal around the exterior of the instrument (i.e., between the instrument and the patient's 
body) in order to maintain the atmospheric integrity within the body cavity and which 
enables a relatively large access into a patient through a relatively small opening. 

10 One known system provides a seal between laparoscopic instruments and the 

incision, and also minimizes the incision size while providing access by radially 
expanding the incision. For example, U.S. Patent No. 5,43 1 ,676 discloses in certain 
embodiments a radially expandable dilation member that is introduced through a 
relatively small incision. The entire disclosure of U.S. Patent No. 5,431, 676 is hereby 

15 incorporated by reference herein. An expansion member is used to radially expand the 
dilation member, and provide access for instruments. In expanding the dilation member, 
a force must be applied to introduce the expansion member into the dilation member. It 
is desirable to provide a means for reducing the force required to introduce the expansion 
member and expand the dilation member. 

20 
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SUMMARY 

The present disclosure relates to introduction systems utilizing radially 
expandable sheaths and which enable a relatively large access area through a relatively 
small incision and methods of using the same. 
5 According to one aspect of the present disclosure a sheath system for enabling 

access through an opening in the body of a patient is provided. The sheath system 
includes a dilation assembly having a radially expandable tubular sheath defining a lumen 
having a first cross-sectional area when in a non-expanded condition, and a handle 
assembly operatively coupled to a proximal end of the tubular sheath, the handle 

10 assembly defining an aperture formed therein, and a first thread defined on the handle in 
the aperture thereof. The sheath system further includes an expansion assembly 
including a tubular member defining a lumen having a second cross-sectional area which 
is larger than the first cross-sectional area of the tubular sheath of the dilation assembly 
and having an outer surface defining a second thread, the second thread being arranged 

1 5 for engaging the first thread. 

The sheath system can fiirther include an introducer sized for receipt in the lumen 
of the radially expandable sheath, when the radially expandable sheath is in the non- 
expanded condition. 

It is envisioned that the tubular member of the expansion assembly is configured 
20 and dimensioned to be removably received within the aperture formed in the handle 
assembly of the dilation assembly. 

The tubular sheath of the dilation assembly includes a mesh of individual 
filaments. Preferably, the filaments are inelastic so that radial expansion of the tubular 
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sheath causes axial shortening of the tubular sheath. Alternatively, the tubular sheath can 
include a tubular braid of individual filaments. 

Desirably, the shaft of the introducer is removably receivable within the lumen of 
the tubular sheath. 

5 Distal advancement of the tubular member of the expansion assembly desirably 

results in radial expansion of the tubular sheath firom the first cross-sectional area to the 
second cross-sectional area. 

It is envisioned that the sheath system further includes a seal at the proximal end 
of the expansion assembly. Preferably, the seal is made fi-om at least one of an 
1 0 elastomeric polymeric material and polyisoprene. 

It is fiirther envisioned that the sheath system further includes a dilator configured 
and dimensioned to be removably received within the lumen of the tubular member of the 
expansion assembly. Preferably, a distal end of the dilator is tapered. More preferably, 
the distal end of the dilator defines threads. The dilator has a length such that when the 
1 5 dilator is received within the lumen of the tubular member, the tapered distal end thereof 
extends beyond a distal end of the tubular member. The shaft of the introducer has a 
length such that when the introducer is received within the lumen of the tubular sheath, a 
distal end thereof extends beyond a distal end of the tubular sheath. 

It is further envisioned that the sheath system can include a converter configured 
20 and dimensioned to be removably attached to a proximal end of the expansion assembly. 
The converter includes an aperture formed therein, wherein the aperture of the converter 
has a cross-sectional area less than a cross-sectional area of the opening formed in the 
seal of the expansion assembly. 
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According to another aspect of the present disclosure, a method of using a sheath 
system to enable access through an opening in the body of a patient is provided. The 
method includes the step of inserting a dilation assembly, having a radially expandable 
sheath defining a lumen and a proximal housing defining an aperture and a first thread in 
5 the aperture, into the opening in the body of the patient. The method further includes the 
step of introducing an expansion assembly, having a tubular member with an outer 
surface defining a second thread, into the lumen of the dilation assembly to radially 
expand the lumen of dilation assembly and the opening in the body of the patient, the 
introduction including engaging the first thread with the second thread. 
10 The method can further include the step of inserting an introducer into the dilation 

assembly prior to the step of inserting the dilation assembly. The method can still fiirther 
include the step of inserting a dilator into the expansion assembly prior to the step of 
introducing the expansion assembly. 

It is envisioned that the lumen of the dilation assembly has a first cross-sectional 
15 area and the lumen of the expansion assembly has a cross-sectional area which is larger 
that the first cross-sectional area of the lumen of the dilation assembly. 

The sheath can be made from a mesh of individual filaments. Accordingly, upon 
radial expansion of the tubular sheath causes axial shortening of the sheath. 

It is envisioned that introduction of the expansion assembly includes distal 
20 advancement of the tubular member of the expansion assembly through the sheath of the 
dilation assembly, resulting in radial expansion of the sheath. 

It is further envisioned that engagement of the first thread with the second thread 
includes rotation of the tubular member with respect to the dilation assembly. 
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The expansion assembly can include a seal disposed across the lumen of the 
tubular member, the seal including an opening formed therein. Accordingly, the method 
can include the step of introducing an instrument into the tubular member through the 
opening of the seal. 

5 It is further envisioned that the method can include removably attaching a 

converter to a proximal end of the tubular member, wherein an opening formed in the 
converter has a cross-sectional area which is less than the cross-sectional area of the 
opening formed within the seal. 

According to another aspect of the present disclosure, a further method of 

1 0 providing access through an opening in the body of a patient is provided. The method 
can include the steps of making a skin incision; inserting into the skin incision a dilation 
assembly, having a radially expandable sheath defining a Ixmien and a blunt introducer 
disposed in the lumen; removing the blunt introducer from the lumen; and introducing an 
expansion assembly, having a tubular member into the lumen of the dilation assembly to 

1 5 radially expand the lumen of the dilation assembly and the incision in the body of the 
patient. 

It is envisioned that a dilator can be disposed in the tubular member when the 
expansion assembly is introduced into the lumen of the dilation assembly. 

These and other features of the sheath system and method disclosed herein will 
20 become apparent through reference to the following description of embodiments, the 
accompanying drawings and the claims. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorporated in and constitute a part of 
this specification, illustrate embodiments of the disclosure and, together with the general 
description given above, and the detailed description of the embodiments given below, 
5 serve to explain the principles of the present disclosure. 

FIG. 1 is a perspective view illustrating the components of a sheath system, in 
accordance with an embodiment of the present disclosure, for use with a surgical stapling 
apparatus; 

FIG. 2 is a side, elevational view of a conventional circular surgical stapHng 
1 0 apparatus to be used in the sheath system in accordance with the embodiment of FIG. 1 ; 

FIG. 3 is a side, elevational view of a radially expandable dilation assembly of the 
sheath system in accordance with the embodiment of FIGS. 1 and 2; 

FIG. 4 is a cross-section side elevational view of the radially expandable dilation 
assembly, as taken along a longitudinal axis thereof, in accordance with the embodiment 
15 of FIGS. 1-3; 

FIG. 5 is a side, elevational view of an introducer of the sheath system in 
accordance with the embodiment of FIGS. 1-4; 

FIG. 6 is a side, elevational view of a dilator of the sheath system in accordance 
with the embodiment of FIGS. 1-5; 
20 FIG. 7 is a cross-sectional view of the dilator of FIG. 6, taken along a longitudinal 

axis thereof, in accordance with the embodiment of FIGS. 1-6; 

FIG. 8 is a side, elevational view of an expansion assembly of the sheath system 
in accordance with the embodiment of FIGS. 1-7; 



FIG. 9 is a cross-sectional view of the expansion assembly, taken along a 
longitudinal axis thereof, in accordance with the embodiment of FIGS. 1-8; 

FIG. 10 is a perspective view of a detachable converter of the sheath system, in 
accordance with the embodiment of FIGS. 1-9; 
5 FIG. 1 1 is a cross-sectional view of the converter in accordance with the 

embodiment of FIGS. 1-10; 

FIGS. 12-18 illustrate use of the sheath system in accordance with the 
embodiment of FIGS. 1 and 3-1 1 in providing access to a body cavity of a patient; 

FIG. 19 is a cross-sectional view of a further embodiment of a sheath system, 
1 0 illustrating a method of use thereof; 

FIG. 20 is an exploded perspective view of a radially expandable dilation 
assembly in accordance with a further embodiment of the present disclosure; 

FIG. 21 is an enlarged cross-sectional view of the proximal end Of the radially 
expandable dilation assembly of FIG. 21; 
15 FIG. 22 is a longitudinal cross-sectional view of an introducer in accordance with 

another embodiment of the present disclosure; 

FIG. 23 is a cross-sectional view of the dilator, in accordance with another 
embodiment of the present disclosure, taken along a longitudinal axis thereof; and 

FIGS. 24-29 illustrate an altemate method of use of the sheath system of FIGS. 1 
20 and 3-1 1 in providing access to a body cavity of a patient. 
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

Preferred embodiments of the presently disclosed sheath system will now be 
described in detail with reference to the drawing figures wherein like reference numerals 
identify similar or identical elements, hi the drawings and in the description which 
5 follows, the term ''proximal", as is traditional, will refer to the end of the sheath system 
of the present disclosure which is closest to the operator, while the term "distal" will refer 
to the end of the sheath system which is furthest fi-om the operator. 

A sheath system in accordance with an embodiment of the present disclosure is 
shown in FIGS. 1 and 3-1 1 and is generally designated 10. hi accordance with the 

10 present disclosure, sheath system 10 is configured and adapted to cooperate with an end- 
to-end, end-to-side or side-to-side surgical anastomosis apparatus, hi accordance with 
the present disclosure, and as will be described individually in greater detail below, 
sheath system 10 includes: a radially expandable dilation assembly 100; and an expansion 
assembly 400. Sheath system 10 desirably includes an introducer 200, a dilator 300, and 

15 a converter 500. 

Also as seen in FIG. 1, and in particular in FIG. 2, a conventional surgical 
anastomosis apparatus is generally designated 50. Surgical anastomosis apparatus 50 
includes a yoke 52, a pusher tube assembly 54 extending from yoke 52 to carry a staple 
assembly 56 at a distal end of pusher tube assembly 54, and an anvil assembly 58 at a 

20 distal end of apparatus 50. Apparatus 50 includes an actuating mechanism (not shown) 
extending proximally from anvil assembly 58 through pusher tube assembly 54 to a wing 
nut 60 at a proximal end of apparatus 50 for moving anvil assembly 58 against staple 
assembly 56. In addition, apparatus 50 includes at least one handle 62 configured and 

10 



adapted to fire apparatus SO. A surgical apparatus similar to surgical anastomosis 
apparatus 50 disclosed herein is described in commonly assigned U.S. Patent 5,392,979 
to Green et al., the entire disclosure of which is hereby incorporated herein by reference. 
Although an anastomosis instrument is shown in FIG. 2, the sheath system may be used 
5 to introduce any surgical instrument. 

As seen in FIG. 1 and, in particular, in FIGS. 3 and 4, radially expandable dilation 
assembly 100 includes a tubular sheath 102 having a proximal end 104 and a distal end 
106.. Tubular sheath 102 defines a lumen 118 (see FIG. 4) therethrough. The proximal 
end 104 is tapered radially outward in the proximal direction and secured to a handle 

10 assembly 108, as best seen in FIGS. 3 and 4. An aperture 1 10 of handle assembly 108 
(see FIG. 4) is preferably aligned with the expandable diameter of proximal end 104 of 
sheath 1 02. Aperture 110 preferably has a cross-sectional area which is larger than a 
cross-sectional area of lumen 118 while in a non-radially expanded condition. Aperture 
1 10 has a first diameter and lumen 1 1 8 has a second diameto- smaller than the first 

15 diameter. 

Tubular sheath 102 may be made fi-om any material which is capable of receiving 
the assembly of the dilator 30 and expansion assembly 400 to effect radial expansion of 
tubular sheath 102, as described in more detail hereinafter. Tubular sheath 102 may be as 
disclosed in certain embodiments of U.S. Patent Nos. 5,431,676 and 5,183,464, the 
20 disclosures of which are hereby incorporated by reference herein. The tubular sheath is 
made firom medical grade materials and may comprise an elastic membrane that expands 
in receiving expansion assembly 400. Preferably, tubular sheath 102 is made fi-om an 
expandable tubular braid which is initially in an elongate, narrow-diameter configuration. 
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The tubular braid may be open, but will often preferably be laminated or covered with a 
coating or layer of elastomeric or plastically deformable material, such as silicone, 
rubber, latex, polyurethane, polyethylene, C-flex (a silicone modified styrenic 
theraioplastic elastomer), or the like. The tubular braid is preferably formed as a mesh of 
individual filaments (e.g., composed of polyamide fiber such as Kevlar®, which is a 
trademark of E.L DuPont De Nemours and Company and is commercially available from 
DuPont, stainless steel, or the like). The filaments are desirably inelastic so that radial 
expansion causes axial shortening of the tubular braid. Such axial shortening of the 
tubular braid, when tubular sheath 102 is penetrated into the surrounding body tissue, 
helps to anchor dilation assembly 100 in place within the patient's tissue and helps seal 
the exterior of dilation assembly 100 against the tissue. Such an anchored sheath with a 
gas-tight seal is a particular advantage in gastric and esophageal surgery, as well as other 
surgeries. 

The tubular braid may be of conventional construction, including round filaments, 
flat or ribbon filaments, square filaments, or the like. Non-round filaments may 
advantageously reduce the axial force required to provide radial expansion. The filament 
width or diameter will typically be from about 0.002 inches to about 0.25 inches, and 
preferably between from about 0.005 inches to about 0.010 inches. Suitable braids may 
be obtained from a variety of conmiercial suppliers. 

Dilation assembly 100 may optionally further include a sleeve (not shown) 
covering the braid of tubular sheath 102. The sleeve is preferably composed of a 
lubricous material, such as a thin-walled flexible plastic, such as polyethylene, 
tetraflourethylene, fluorinated ethylenepropylene, and the like. The sleeve surrounds 
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tubular sheath 102 during initial insertion of dilation assembly 100 into the incision, but 
can be removed from tubular sheath 102 after dilation assembly 100 is in place in the 
incision. If desired, the sleeve is weakened along an axial line to facilitate splitting of the 
sleeve at some point during the procedure. For example, the sleeve may be split upon 
introduction of expansion assembly 400 into the dilation assembly. 

As best seen in FIG. 4, handle assembly 108 of dilation assembly 100 preferably 
includes a distal handle member 108a and a proximal handle member 108b configured 
and adapted to be coupled to distal handle member 108a. The distal handle member 108a 
and proximal handle member 108b may be configured to snap together and/or may be 
glued together, or otherwise attached. Preferably, proximal end 104 of tubular sheath 102 
is securely held between proximal and distal handle members 108a, 108b of handle 
assembly 108. Preferably, proximal handle member 108b of handle assembly 108 
includes a thread 1 12 formed along an inner circumferential sxirface 1 14 thereof and a 
pair of laterally extending tabs 1 16. 

Referring now to FIGS. 1 and 5, introducer 200 includes a shaft 202 having a 
distal end 204 which is atraumatic and a proximal end 206 having a handle 208 mounted 
thereto. As seen in FIG. 5, atraumatic distal end 204 is shown as rounded (i.e., hemi- 
spherical), however, it is envisioned that distal end 204 of shaft 202 can be any 
atraumatic shape, including and not limited to, conical, pyramidal, blunt and the like. In 
fiirther embodiments, introducer 200 has a penetrating or sharp distal end. Preferably, 
shaft 202 of introducer 200 has a cross-sectional area which is substantially equal to or 
less than the cross-sectional area of lumen 1 1 8 of tubular sheath 102. It is preferred that 
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shaft 202 is solid. However, it is envisioned that shaft 202 can be hollow, or have one or 
more passages defined therein. 

It is envisioned that handle 208 of introducer 200 is configured and dimensioned 
to be threadingly received within aperture 1 10 of handle assembly 108. Handle 208 may 
be provided with a thread (not shown) formed along an outer surface thereof The thread 
of handle 208 engages thread 112 formed along circimiferential surface 1 14 of handle 
assembly 108. In this manner, the relative position of introducer 200, with respect to 
dilation assembly 100 can be fixed. Introducer 200 may also be fixed using other means 
such as latches, bayonet-type fittings, etc., or may remain fi-ee to move with respect to 
dilation assembly 100. 

Referring now to FIGS. 1, 6 and 7, dilator 300 includes a rigid tubular member 

302 defining a lumen 304 (see FIG. 7) therethrough. Dilator 300 has a distal end 306 and 

a proximal end 308 having a handle 310 integrally formed therewith. Handle 3 1 0 

includes an aperture 312 formed therein which is aligned with lumen 304 of tubular 

member 302. Preferably, distal end 306 includes an annular region 314 having an 

enlarged diameter as compared to tubular member 302, and a distal tapered surface 316 

which facilitates penetration/entry of dilator 300 into the patient's body. In particular, 

annular region 314 and distal tapered surface 3 1 6 act as a transition firom the narrow 
■ 

diameter introducer 200 to the larger diameter expansion assembly 400. 

As seen in FIGS. 1, 8 and 9, expansion assembly 400 includes a rigid tubular 
member 402 defining a lumen 404 therethrough. Expansion assembly 400 has a distal 
end 406 and a proximal end 408. Tubular member 402 has an annular flange 410 
integrally formed therewith, at proximal end 408. Preferably, tubular member 402 
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includes a helical thread 412 formed along an outer surface thereof It is envisioned that 
tubular member 402 of expansion assembly 400 is configured and dimensioned to be 
threadingly received within aperture 1 10 of handle assembly 108. In particular, it is 
envisioned that helical thread 410 of tubular member 402 engages thread 1 12 fomied on 
the inner surface 1 14 of handle assembly 108. As will be described in greater detail 
below, helical thread 410 and thread 1 12 create a mechanical advantage whereby rotation 
of expansion assembly 400 relative to dilation assembly 100 results in distal and/or 
proximal displacement of expansion assembly 400 axially through tubular sheath 102 of 
dilation assembly 100. 

Preferably, tubular member 402 will have an overall cross-sectional area which is 
less than the cross-sectional area of aperture 110 of handle assembly 108 while limien 
404 of tubular member 402 will have a cross-sectional area which is greater than that of 
tubular sheath 102 of dilation assembly member 100 when in its non-radially expanded 
configuration. The diameter of tubular member 402 is less than first diameter of aperture 
1 10 and greater than second diameter of lumen 118. Thus, as will be described in greater 
detail below, by introducing tubular member 402 of expansion assembly 400 through 
lumen 1 18 of tubular sheath 102 and causing tubular sheath 102 (e.g., the braid) to 
radially expand, an enlarged access channel is provided by lumen 404 of fixed-radius 
tubular member 402. 

To facilitate introduction of expansion assembly 400 through lumen 1 18 of 
tubular sheath 102, dilator 300 is preferably inserted within and through lumen 404 of 
tubular member 402. Preferably, aimular region 3 14 of dilator 300 has a diameter which 
is slightly smaller than the diameter of lumen 404 of tubular member 402 in order to 



15 



permit passage of distal end 306 of dilator 300 through tubular member 402. Preferably, 
dilator 300 has a tapered surface 316 that extends distally from distal end 306 of dilator 
300 and acts to gradually radially expand tubular sheath 102 as expansion assembly 400 
is advanced therethrough. Dilator 300 can then be removed from expansion assembly 
5 400 to leave lumen 404 of tubular member 402 unobstructed after expansion assembly 
400 has been fully advanced through tubular sheath 102 of dilation assembly 100. The 
open lumen 404 provides access into the body. 

Handle 310 of dilator 300 and proximal cap 414 desirably include inter-engaging 
threads, latches, or bayonet stractures for attaching dilator 300 and expansion assembly 
10 400. 

Expansion assembly 400 includes a proximal end cap 414 in the form of a ring 
defining an aperture 416 therein. Aperture 416 of proximal end cap 414 is preferably 
aligned with lumen 404 of tubular member 402. Proximal end cap 414 is snap-fitted to, 
adhered to, or otherwise attached to flange 410 of tubular-member 402. It is envisioned 

1 5 that expansion assembly 400 includes a seal 4 1 8 securely held between flange 4 1 0 and 
distal end cap 414. Preferably, seal 418 defines an aperture 420 which is aligned with 
lumen 404 of tubular member 402. Seal 418 may comprise a conventional septum seal of 
an elastomeric material. 

Seal 418 is preferably capable of accommodating surgical instruments of varying 

20 diameters while providing a fluid-tight seal about the outer surface of the surgical 
instrument, regardless of the particular diameter of the surgical instrument. In this 
manner, when a surgical instrument is inserted into lumen 404 of tubular member 402, 
seal 418 reduces or eliminates the amoxmt of insufflation gas escaping along the outer 
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surface of the surgical instrument. For example, seal 418 is capable of creating a fluid- 
tight seal around pusher tube assembly 54 of surgical anastomosis apparatus 50. 

Preferably, seal 418 is made from a resilient or elastomeric polymeric material, 
most preferably polyisoprene, or a combination of materials. It is contemplated that seal 
5 418 may be provided with a layer of fabric disposed on either the proximal surface, the 
distal surface or on both the proximal and distal surfaces thereof. The fabric may be any 
suitable fabric, including spandex, lycra, nylon, or combinations thereof It is further 
envisioned that seal 418 can include a fabric layer enveloped between upper and lower 
elastomeric layers. In further embodiments, proximal end cap 414 includes a further seal, 

10 for sealing lumen 404 in the absence of an instrument. For example, a duckbill or flapper 
valve may be used. Inflatable bladders, foam or coil valve arrangements may also be 
used, alone, or in combination with a further valve or valves. 

It is envisioned that flange 410 extends radially outward from tubular member 
402 thereby preventing expansion assembly 400 from fully entering dilation assembly 

15 100. In other words, flange 410 acts like a stop which abuts against the surface of handle 
assembly 108 of dilation assembly 100 as tubular member 402 is distally advanced 
therethrough. In addition, flange 410 acts as a handle which the surgeon can grip in order 
to facilitate rotation of expansion assembly 400 relative to dilation assembly 100. 

The sheath system desirably includes a converter for seal 418. Referring now to 

20 FIGS. 1,10 and 1 1 , converter 500 includes a substantially circular body portion 502 

configured and dimensioned to cover aperture 416 of distal end cap 414, a finger tab 504 
extending radially outward from body portion 502 to facilitate attachment of converter 
500 to and removal of converter 500 from distal end cap 414 of expansion assembly 400, 
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and an aperture 506 formed in body portion 502 which is substantially aligned with 
lumen 404 of tubular member 402 when converter 500 is attached to distal end cap 414. 
Preferably, aperture 506 of converter 500 has a cross-sectional area which is less than a 
cross-sectional area of aperture 420 of seal 418 so that expansion assembly 400 sealingly 
5 receives instruments smaller than seal 41 8. Body portion 502 of converter 500 includes 
an annular recess 508 formed therein. In use, annular recess 508 of converter 500 is 
configured and dimensioned to engage an annular rim 422 formed along an inner 
periphery of distal end cap 414 (see FIG. 9). It is contemplated that converter 500 is 
made from polymeric material, preferably a thermoplastic elastomer, such as, for 

1 0 example, a thermoplastic rubber. 

Referring now to FIGS. 12-18, use of the sheath system of the present disclosure 
in laparoscopic surgery will be described in detail. Initially, as seen in FIG. 12, use of 
sheath system 200 includes assembling introducer 200 and dilation assembly 100, and 
introducing the combination of radially expandable dilation assembly 100 and introducer 

15 200 into and though an opening formed in an abdominal wall "A" of a patient (or other 
body location) by inserting distal end 204 of introducer 200 and distal end 106 of dilation 
assembly 100 through abdominal wall "A" into the abdomen and advancing introducer 
200 and dilation assembly 100, in direction "X", until tubular sheath 102 extends across 
the abdominal wall "A". Introducer 200 can include a blunt or flattened tip and, after an 

20 incision is made in the skin, the blunt tip of introducer 200 can be utilized to deflect 
fascia and muscle of the abdominal wall. The tip may be rounded, as shown in Figs. 1 
and 3-18, for example, conical or any other shape suitable for tissue deflecting tissue. 
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Turning now to FIG. 13, introducer 200 is withdrawn from dilation assembly 100 
thus leaving lumen 1 18 of dilation assembly 100 extending across abdominal wall "A". 
As seen in FIG. 14, an expansion assembly 400, having a dilator 300 inserted through 
tubular member 402 of expansion assembly 400, is introduced into aperture 1 10 of handle 
5 assembly 108 of dilation assembly 100. In particular, distal end 306 of dilator 300 and 
distal end 406 of expansion assembly 400 are inserted into aperture 1 10 of handle 
assembly 108 of dilation assembly 100 until the distal end of helical thread 412 engages 
thread 1 12 formed along circxmiferential surface 1 14 of handle assembly 108. By 
holding handle assembly 108 of dilation assembly 100 and rotating at least expansion 

10 assembly 400 about a longitudinal axis thereof, dilator 300 and expansion assembly 400 
are distally drawn/advanced through tubular sheath 102 of dilation assembly 100, 
resulting in radial expansion of tubular sheath 102 along the length thereof (see FIG. 15) 
as well as the radial expansion of the opening formed in abdominal wall "A". As 
expansion assembly 400 is rotated, the operator holds dilation assembly 100 in place. 

15 As seen in FIG. 1 6, dilator 300 is then withdrawn from expansion assembly 400 

leaving an access chaimel across abdominal wall * W, as defined by lumen 404 of 
expansion assembly 400, from the outside of the patient's body to the desired intemal 
location. Accordingly, by way of example only, with dilation assembly 100 and 
expansion assembly 400 in place in abdominal wall "A", a surgical instrument, such as, 

20 for example, surgical anastomosis apparatus 50 can be inserted therethrough to access the 
target surgical site (FIG. 17). Preferably, as described above, seal 418 creates a 
substantially fluid-tight seal around pusher tube assembly 54 of surgical anastomosis 
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apparatus 50 thereby effectively reducing the escape of insufflation gases along the 
exterior surface of pusher tube assembly 54. 

Turning now to FIG. 18, in the event that a surgical instrument, having a diameter 
which is smaller than the size of aperture 400 of seal 418, is desired to be used, converter 
5 500 is attached to distal end cap 414. As such, the size of aperture 416 of expansion 
assembly 400 is reduced in order to acconraiodate the smaller diameter surgical 
instruments. 

In a further embodiment of the disclosure, the sheath system is inserted in a 
naturally occurring orifice in the body and used to guide insertion into the body. The 

10 steps in a method of doing so are as discussed above in connection with FIGS. 12-17. 

In accordance with a further embodiment of the present disclosure, and as seen in 
FIG. 19, it is envisioned that handle assembly 108 of expansion assembly 100 is provided 
with a valve stem 150 operatively coupled thereto. Valve stem 150 includes a lumen 152 
extending therethrough and opening into aperture 110, preferably, at a location distal of 

15 thread 1 12. Accordingly, during use, if desired, a surgeon can inject a medicament "M" 
into aperture 1 10 of expansion assembly 100, via lumen 152. As seen in FIG. 19, since 
helical thread 412 of dilation assembly 400 causes tubular braid 102 of expansion 
assembly 100 to tent up and define a helical passageway 450 extending distally through 
lumen 1 18 of threaded braid 102, medicament "M" is forced distally therethough as a 

20 result of the injection pressure of the medicament. Medicament "M*' will travel distally 
through passageway 450 until it exits from distal end 106 of tubular braid 102. Other 
medicament delivery arrangements are shown and described in commonly assigned 
International Application Serial No. PCTAJS02/24308, filed July 31, 2002, entitled 
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"Apparatus and Method for Providing Percutaneous Access and Medicament to a Target 
Surgical Site", the entire contents of which are incorporated herein by reference. 

Sheath system 10 effectively radially enlarges openings formed through the 
patient's skin (e.g., the abdominal wall), or a naturally occurring orifice in the body, in 
5 order to accommodate larger surgical instruments, such as, for example, circular stapling 
instruments, endoscopic stapling instruments, surgical retractors and the like. 

While the sheath system according to the present disclosure obtains its 
mechanical advantage fi-om a pair of cooperating threads, one formed on each of 
expansion assembly 100 and dilation assembly 400, it is envisioned that other modes of 

10 creating a mechanical advantage, to facilitate the distal advancement of dilation assembly 
400 through expansion assembly 100, are possible. For example, the sheath system 
disclosed herein can obtain a mechanical advantage by providing tubular member 402 of 
dilation assembly 400 with a plurality of radially disposed longitudinal ribs, a plurality of 
nubs and/or a plurality of thread-like ribs formed thereon which effectively reduce the 

1 5 amount of surface in contact with one another and thus the insertion force required. 

In a further embodiment of the sheath assembly, as seen in FIGS. 20 and 21 , 
dilation assembly 600 generally includes a housing 612 and an elongate member 614 
extending fi"om housing 612. Housing 612 and elongate member 614 define a 
longitudinal axis "A" which extends through and along the length of dilation assembly 

20 600. 

With continued reference to FIGS. 20 and 21, housing 612 includes several 
components, which, when assembled, define a structure advantageously dimensioned to 
be held by the surgeon. These components include a base 616, a hub 618, a seal 620 and 
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a cover 622. Base 616 defines an outer wall 624 having a plurality of spaced recesses 
626 therein. Recesses 626 are generally rectangular in configuration as shown. The 
interior of base 616 has a transverse ledge 628 upon which hub 618 rests and a locking 
shelf 630 adjacent the proximal end of base 616. Base 616 defines a distal tapered 
5 portion 632 which tapers inwardly relative to the longitudinal axis "X". In a preferred 
embodiment, tapered portion 632 incorporates a pair of intersecting surfaces 632a, 632b 
and a transverse shelf 632c. Tapered portion 632 functions in securing elongate member 
614 to base 616 as will be discussed. 

Hub 618 of housing 612 includes a disc-shaped portion 634 and an annular wall 

1 0 636 extending distally fi-om disc-shaped portion 634. Disc-shaped portion 634 has a 
plurality of vertical locks 638 extending upwardly fi-om disc-shaped portion 634. 
Vertical locks 638 are received within correspondingly positioned and dimensioned 
recesses 626 of base 616 in the assembled condition of housing 612. Vertical locks 638 
each have an internal locking shelf 638a, which align with shelves 630 of base 616. 

1 5 Annular wall 636 of hub 61 8 is generally continuous and defines a diameter which is less 
than the effective internal diameter of base 616, and/or the effective diameter of the 
proximal end of elongate member 614. Annular wall 636 is received within base 616 and 
elongate member 614 upon assembly of device 600. Hub 618 further includes a resilient 
seal or O-ring 640 which is accommodated within groove 642 disposed on the underside 

20 of hub 618. O-ring 640 is adapted to form a gas-tight seal between hub 618 and base 
616. 

With continued reference to FIGS. 20 and 21, seal 620 includes an outer 
circumferential wall 644 and an inner seal portion 646 extending radially inwardly 
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relative to longitudinal axis "A". Inner seal portion 646 defines a central aperture 648 
which is dimensioned for passage of an object, e.g., a surgical instrument, guide wire, 
catheter or the hand of a surgeon. Seal 620 may be fabricated from any elastomeric 
material suitable for its intended purpose. A friction reducing coating may be applied to 
5 seal 620. Other valve types are also contemplated including zero-closure valves, slit 
valves, septum valves, double-slit valves, inflatable bladders, foam or gel valve 
arrangements, etc. 

Cover 622 has a generally annular shape as shown defining a central opening 650 
for permitting passage of the object therethrough. Cover 622 includes a circimiferential 

10 recess 652 on its underside or distal end face which accommodates outer circumferential 
wall 644 on seal 620. The peripheral area of cover 622 defines a ledge or shelf 654 
which, in the assembled condition, engages locking shelf 630 of base 616 and/or locking 
shelf 638a of vertical locks 638 of hub 618 in snap relation therewith to thereby secure 
the remaining components of housing 6 1 2 within base 6 1 6. Other mechanical 

15 arrangements for securing cover 622 to base 616 are also envisioned including, e.g., a 
screw thread arrangement, bayonet-type coupling, etc. 

The components of housing 612 may be fabricated from any suitable generally 
rigid material (notwithstanding the seal) including stainless steel, titanium or a rigid 
polymeric material. The components of housing 612 may be fabricated from any suitable 

20 medical grade material. 

Referring still to FIGS. 20 and 21, elongate member 614 will be discussed. 
Elongate member 614 defines a general tubular shape having a proximal end 656 and a 
distal end 658. Proximal end 656 is flared radially outward in a proximal direction and 
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secured to hoxising 612. Distal end 658 includes an inclined surface 658a obliquely 
arranged relative to longitudinal axis "X". Inclined surface 658a facilitates passage of 
elongate member 614 through the tissue. Tubular elongate member 614 may be 
fabricated from any material which is capable of radial expansion of elongate member 
614. The materials include the materials disclosed above with respect to tubular sheath 
102. It is also envisioned that a polyethylene sheath may be assembled over elongate 
member 614. Elongate member 614 may comprise an elastomeric member or members 
without the braided material. Embodiments may include a material incorporating 
filaments, where the filaments may be elastic, in elastic, monofilaments, multifilaments, 
braided, woven, knitted or non-woven material with or without an elastomeric membrane. 

Desirably, elongate member 614 comprises an expandable braid that is laminated 
or covered with a coating or layer of elastomeric or plastically deformable material, as 
discussed above in connection with tubular sheath 102. Desirably, the elastomeric or 
plastically deformable material is formed with an enlarged proximal end, which 
facilitates moving elongate member 614 to housing 612, as disclosed in U.S. Provisional 
Application 60/512,548 entitled "Swgical Access Device and Manufacture Thereof*, 
filed October 17, 2003 by Miguel A. Moreno, Richard D. Gresham, and Thomas 
Wenchell, the entire disclosure of which is hereby incorporated by reference herein. 

With particular reverence to FIG. 4, elongate member 614 has a mounting 
element or ring 660 which is anchored within elongate member 614 adjacent proximal 
end 656. Mounting ring 660 is respectively retained within proximal end 656 of elongate 
member 614 through a fiictional arrangement or relationship created between proximal 
end 56 of elongate member 14 and the mounting ring 660. Mounting ring 660 assists in 
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securing elongate member 614 to housing 612 by being captured between base 616 and 
hub 618. 

Dilation assembly 600 is used in the sheath system 10 of FIGS. 1 and 3-1 1 and 
used in a manner similar to the method shown in FIGS. 12-18. 

In a further embodiment of the present disclosure, it is envisioned that dilator 
1300 can be a solid shaft, e.g., does not include lumen 304 extending therethrough (FIG. 
23). Altematively, the shaft of dilator 300 can be hollow and not be provided with any 
distal and/or proximal openings. 

In a fijrther embodiment of the present disclosxire, as seen in FIG. 22, introducer 
1200 can include a passage 1201 extending at least substantially down its length and 
terminating in one or more openings 1203 adjacent distal end 1204. For example, 
introducer 1200 may have an opening at the distal-most part of distal end 1204, or on a 
side surface adjacent distal end 1204 or both. Introducer 1200 can be utilized to 
insufflate the body cavity, e.g., the abdominal cavity. In use, expansion assembly 400, 
having dilator 300 assembled therewith, is advanced into the lumen 1 18 of the radially 
expandable dilation assembly 100, as discussed above in connection with FIGS. 12-18. 
Preferably, in this embodiment, dilator 300 is a solid shaft dilator 1300, i.e., not having a 
lumen extending therethrough (see FIG. 23). Thread 412 of tubular member 402 and 
thread 1 12 of handle assembly 108 may be omitted in this embodiment, or may be 
included to provide the mechanical advantage discussed above. In this embodiment, after 
an incision is made in the skin of the patient, introducer 1200 is utilized to deflect fascia 
and muscle of the abdominal wall and optionally to insufflate the body cavity. In fiirther 
embodiments, introducer 1200 comprises a blunt rod. 
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In another embodiment of the present disclosure, as seen in FIGS. 24-29, an 
altemative surgical procedure, utilizing a small port 700, is shown and described. Port 
700 is a conventional trocar port, having a proximal seal housing 702 defining a lumen 
704 and including one or more seals 706 operatively associated therewith to enable the 
use of instruments in an insufflated body cavity, without significant loss of insufflation 
gas. Port 700 generally has a smaller size in cross-section, as compared to the range of 
sizes of such ports typically used, such as a 5 mm port. With port 700 extending across 
abdominal wall "A" (see FIG. 24), a rod 800 is inserted into lumen 704 of port 700 (see 
FIG. 25) and port 700 is then removed over rod 800 (see FIG. 26). Rod 800 maintains 
the incision formed in abdominal wall "A'* in an open condition until expansion assembly 
400 and dilator 300 are inserted into the incision, over rod 800 (see FIG. 27). The 
expansion assembly and dilator are as discussed above in connection with FIGS. 1 and 3- 
1 1 . Lumen 304 of dilator 300 receives rod 800 as expansion assembly 400 and dilator 
300 are inserted. Then, rod 800 is removed (see FIG. 28). Dilator 300 is then removed 
fi"om the expansion assembly 400 (see FIG. 29). Desirably, Iximen 304 of dilator 300 is 
approximately the same size as rod 800 and the taper of dilator 300 expands the incision 
formed in abdominal wall "A" to the size of the larger diameter of tubular member 402. 

While the above description of the use of sheath system 10 relates primarily to the 
expansion of an opening (e.g. percutaneous opening) formed in the abdominal wall, it is 
envisioned and within the scope of the present disclosure to include use of sheath system 
10 in connection with corporal orifices (e.g., the anus, the vagina and the like). 

While the above is a complete description of the preferred embodiments of the 
disclosure, various alternatives, modifications and equivalents may be used. Therefore, 
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the above description should not be taken as a limitation to the scope of the disclosure 
which is defined by the appended claims. 
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